Background: Cholangiocarcinomas (CC) as well as gallbladder cancers are relatively rare and intractable diseases. Clinical, pathological, and epidemiological studies on these tumors have been under investigation. The current status and/or topics on biliary tract cancers have been reported in the East West Association of Liver Tumor (EWALT), held in Milano, Italy in 2015. Summary: All the authors, herein, specifically reported the current status and leading-edge findings on biliary tract cancers as the following sequence: epidemiology of CC, surgical therapy for intrahepatic CC, surgical therapy for perihilar CC, surgical therapy for gallbladder cancer, chemotherapy for biliary tract cancers, and new histological features in CC. Key Message: The present review article will update the knowledge on biliary tract cancers, enhancing the quality of daily clinical practice. However, many features about these cancers remain unknown; further studies are required to establish disease-specific optimal treatment strategies.
Epidemiology of Cholangiocarcinoma (CC)
The epidemiology of CC and its subtypes displays enormous geographic differences reflecting the distribution of different risk factors, both environmental and genetic alike [1] [2] [3] . Thus, CC is exceptionally common in Chile, Bolivia, South Korea and North Thailand while, it is a rare cancer (incidence less than 6 cases per 100,000) in Western countries. The global incidence of CC varies, from rates of 113 cases per 100,000 in Thailand to 0.1 cases per 100, 000 in Australia [4] . CC generally occurs after the fourth decade of life, and aging is directly associated with a progressive increase in the incidence, with the risk being slightly higher in men than women [1, 2] . The epidemiologic profile of CC subtypes, namely intrahepatic CC (ICC) and extrahepatic CC (ECC), is largely biased by the misclassification of perihilar-CC as ICC rather than ECC [2, 3] , potentially leading to an overestimation of the incidence of ICC and an underestimation of ECC. A progressive increase of the incidence of ICC was reported until the end of the last century, with it then plateauing in the last decade [1] [2] [3] 5] . The rising incidence has been linked with the burden of hepatitis C virus (HCV) infection [1] . In contrast, the incidence of ECC has tended to progressively decrease. Interestingly, in the last several years, the mortality from this cancer has tended to be lower than the incidence (especially for ICC) suggesting better clinical management. As risk factors for CC, HCV infection, hepatitis B virus infection, and hepatolithiasis are specifically associated with ICC [1] [2] [3] [5] [6] [7] ; an abnormal pancreaticobiliary junction and choledochal cysts are associated with ECC, while liver flukes and primary sclerosing cholangitis have been associated with both malignancies [2, 5] . In addition, an 'outbreak' of CC occurred among young adult workers in the offset color proof-printing department at a printing company in Japan. In this respect, two carcinogenic chemicals (1, 2-dichloropropane and/or dichloromethane) were found to cause CC in humans [8] . However, in most patients with CC no putative risk factor(s) can be detected at the diagnosis.
Surgical Treatment
As there has been little progress in the development of efficacious chemotherapy and locoregional treatments, patients with CC or gallbladder cancer should be offered surgical resection that represents the only treatment associated with long-term survival and the possibility for cure. Achieving a tumor-free surgical margin, which forms one of the robust prognostic indicators, is a primary goal of resection for these tumors. Resectability criteria have remained poorly defined, and vary among institutions and countries. However, localized tumors or less are generally considered as resectable whereas locally advanced tumors are not. Distant metastatic or stage IVB diseases are far-advanced disease beyond the scope of surgery, whereas Nodal metastatic disease remains controversial. As patient-related factors, good performance status of 0 or 1, low American Society of Anesthesiologists Physical Status, and satisfactory functional reserve of the future liver remnant are required for safety. Disease-specific issues are discussed in the each section.
Surgical Treatment for ICC
Surgical indication for ICC with multiple intrahepatic tumors remains controversial [9] . Several case series have shown that the presence of multiple tumors, found in up to 44% of the patients, is one of the strongest negative prognostic factors. However, different diseases are grouped into the category "multiple tumors" including satellite nodules, synchronous multicentric tumors and intrahepatic metastases, which theoretically have different natural histories. In the absence of robust evidence, only patients with satellite nodules should be considered for resection. The implication of this technically-based definition of resectability is to classify a number of patients who have advanced, complex tumors as potential candidates for surgery [10] . With an aggressive surgical approach, that might require extensive hepatectomies and in some cases major vascular and biliary resections, high rates of microscopically margin-negative for tumor (R0) resections have been reported [9] [10] [11] . The reported 5-year survival rates are 67% for T1 (solitary tumor without vascular invasion) tumors, 38% for T2 (solitary tumor with vascular invasion or multiple tumors) tumors, 35% for T3 (tumor perforating the visceral peritoneum or involving the local extrahepatic structures) tumors, and 41% for T4 (tumor with periductal invasion) tumors [12] , respectively. Recent data also suggest a survival benefit for patients undergoing repeat resection for liver recurrences. In the absence of studies defining the best treatment approach (systemic, regional or local including surgery and thermal ablation) a repeat hepatectomy might be considered in highly selected patients [13] . Although several clinicopathologic features have been demonstrated to affect long-term survival, one of the major determinants of poor prognosis is the presence of lymph node metastases. In cases of locoregional nodal involvement, which is as high as 39% of patients [10, 13] , liver resection should still be considered albeit the evidence of grossly positive lymph nodes on preoperative imaging might suggest approaching these patients with caution, considering chemotherapy first. Because of the prognostic impact of nodal metastases, a routine assessment of the hepatoduodenal lymph node is suggested by the majority of experts [10, 13] . Nevertheless, the extent of nodal retrieval, from sampling only radiographic or clinically suspicious nodes to a formal lymphadenectomy, is still controversial. Despite the lack of evidence of a survival advantage associated with a systematic lymphadenectomy, Eastern authors and most of the Western ones do perform at least a complete dissection of the hepatoduodenal ligament to accurately stage the N parameter, which in turn may assist in the decision for adjuvant therapies.
Surgical Treatment for Perihilar CC
Hilar bile duct resections with or without a limited hepatectomy have been performed previously. However, this procedure was likely to result in positive margins, yielding unsatisfactory long-term survival rates. Recent advances in surgical techniques, presurgical management, and the understanding of tumor pathology have driven hepatobiliary surgeons to perform more extended procedures involving hemihepatectomy or more extended hepatectomy, caudate lobectomy, extrahepatic bile duct resection, and regional lymphadenectomy [14] .
The type of hepatectomy performed has been organized into four typical procedures namely: 1) left hepatectomy, 2) left trisectionectomy, 3) right hepatectomy, and 4) right trisectionectomy, which are selected based on the lateral tumor extension representing the Bismuth classification. Hemihepatectomies are indicated for Bismuth type I to III tumors whereas hepatic trisectionectomies are indicated for Bismuth type IV tumors. Although in the past Bismuth type IV tumors have been considered as unresectabe disease, this concept is no longer a valid one. In leading centers, resection and reconstruction of the portal vein and hepatic artery, and combined pancreaticoduodenectomy have been attempted to eradicate advanced tumors [15, 16] . However, the indication varies among institutions, suggesting that these procedures are yet to be standardized.
The overall survival rate after surgery exclusively depends on the tumor stage. The 5-year survival rates are 100% for stage 0, 87% for stage I, 61% for stage II, 45% for stage IIIA, 30% for stage IIIB, 35% for stage IVA, and 11% for stage IVB [17] , respectively. Nodal metastasis is one of the robust prognostic factors, and the incidence of node-positivity reaches approximately 50%. The 5-year survival rate for node-positive patients is around 20% whereas in contrast, that for node-negative patients is approximately 50% [18] . Therefore, postoperative chemotherapy is often given to patients with nodal metastases, although level-1 evidence supporting this practice is lacking at present.
Surgical Treatment for Gallbladder Cancer
Gallbladder cancer is the most frequent tumor originating from the extrahepatic biliary tract. Most gallbladder cancers are adenocarcinomas (80%). The tumor tends to invade the adjacent structures including the liver parenchyma, bile duct, and major vessels; perineural tissue and regional lymph node are often invaded. The extension of the tumor is defined according to the American Joint Committee on Cancer classification (7th edition) [19] based on ultrasonography, computed tomography scanning and/or magnetic resonance imaging. There are few studies evaluating the role of positron emission tomography scanning in patients with gallbladder cancer. Staging laparoscopy may be useful to avoid unnecessary laparotomy [20] .
Surgical procedures depend on tumor stages. T1a (tumor invading lamina propria) tumors are radically treated by simple cholecystectomy; T1b (tumor invading muscle layer) tumors are treated by gallbladder bed resection and regional lymphadenectomy. In T2 (tumor invading perimusclar connective tissue) or more advanced tumors, minimal hepatectomy is performed to achieve R0 resection, because the extent of liver resection does not correlate with long term survival. Mostly, resection of segments 4a and 5 is sufficient; yet, right hepatectomy may be required in patients with extensive liver invasion or vascular invasion (right portal vein or hepatic artery). Whenever jaundice is present, or the stump of the cystic duct is positive for tumor invasion, bile duct resection followed by hepaticojejunostomy is mandatory [21] , or otherwise, it should not be recommended. Regional lymphadenectomy is usually performed around the hepatic pedicle along the common hepatic artery and in the retropancreatic space. A minimum of six lymph nodes should be harvested to obtain an adequate staging of the disease. Finally, one of the most extended procedures, hepatopancreaticoduodenectomy, should be undertaken only in highly selected patients, because the morbidity and mortality rates are very high and a survival benefit has not been shown [22] . Finally, the approximate survival rates at 5 years after resection are shown according to tumor stages: 90% for T1 tumors, 60% for T2 tumors, 20 to 25% for T3 (tumor penetorating the serosa or invading the one adjacent organ) tumors, and <10% for T4 (tumor invading main portal vein, hepatic artery, or two or more adjacent organs) tumors [23] , respectively.
Chemotherapy
CC and gallbladder cancer were, for many years, considered to be unresponsive to chemotherapy largely due to the lack of quality data supporting its use. Most patients present with advanced, inoperable disease and without treatment the median survival is about three months. Two studies have shown chemotherapy to confer a survival advantage over best supportive care. A pooled analysis of historical studies identified gemcitabine, fluoropyrimidines and platinum agents as beneficial agents [24] . Combination chemotherapy with cisplatin and gemcitabine (CisGem) has been shown to improve overall survival over gemcitabine monotherapy in a phase III (ABC-02) study [25] , with benefit seen across all exploratory subgroups in this study, as well as in a Japanese randomized study [26] using the same regimen. Unfortunately, there are no predictive biomarkers for selection of patients most likely to benefit from chemotherapy. Patients with obstructive jaundice (bilirubin >1.5 x upper limit of normal) were excluded from the ABC-02 study; recent data have shown that CisGem may benefit performance status 0-1 patients with elevated bilirubin levels due to malignant obstructive endoluminal disease [27] versus liver parenchymal replacement by tumor, which shows no benefit.
The survival advantage with first-line chemotherapy is modest (approx. 1 year) and further treatment options are required. At present, there is no established second-line chemotherapy. A recent systematic review of second-line chemotherapy showed that <10% of patients achieved an objective response and the median progression-free survival was only 3.2 months, coinciding with the first reassessment scan in most patients [28] . Ongoing studies will establish the role of second line chemotherapy, as well as targeted therapies aimed at specific molecular subgroups of patients.
In selected patients with initially unresectable disease, salvage surgery may be possible in the event of a radiological response to neoadjuvant chemotherapy. However this may be a more frequent occurrence with the development of regimens with greater response rates than are seen with CisGem (26%).
There is no established role for adjuvant chemotherapy although practice varies widely with adjuvant chemotherapy sometimes being considered for patients with lymph nodepositive or margin-positive disease 
New Histological Features in CC
CC arises from the epithelium lining bile ducts and peribiliary glands. Conventional ICC is an invasive adenocarcinoma composed of neoplastic cells resembling biliary epithelium arranged in tubules, acini and micropapillae in a variable amount of desmoplastic and inflammatory background. ICC can be further classified as small and large bile duct types [29] . In the former, small-sized tubules and acini invade the liver parenchyma. In the latter, the disease mainly involves the intrahepatic large bile ducts. The neoplastic cells spread along their lumen with flat or micropapillary architecture, infiltrate the duct wall in variable sized tubules or acini, and less frequently invade the surrounding liver parenchyma where it resembles the small bile duct type. Another histological variation of ICC is the bile ductular type, in which neoplastic glands strongly resembles reactive ductules. The small neoplastic cells are arranged in cord-like structures with a slit-like lumen and arborizations, replacing the hepatocytes. Ductal plate malformation type is another variant of ICC with minimal deviation features, reminiscent of findings observed in congenital hepatic fibrosis or Caroli disease [30] .
Most perihilar and distal CCs do not differ from conventional ICC. However, they are classified separately because of peculiar aspects [19, 31] . In the papillary type, the lesion grows intraluminally. Histologically, the tumor is composed of papillary excrescence of neoplastic cells (in situ component, see precursors lesions) and, sometimes, infiltrating foci with ordinary tubular pattern and, not infrequently, a mucinous component. Also the tubular type is characterized by an exophytic lesion which presents with tubules rather than papillae, and the infiltrating component has identical features of classical CC. Finally in the superficial spreading type, neoplastic cells spread on the luminal surface of the bile ducts with only occasional infiltration of the wall, a finding which explains the inconspicuous gross findings of these lesions. Rare histological variants, squamous and sarcomatous differentiation as well as histologic grade 3 are related to a poor prognosis, while patients with mucinous carcinoma have a better prognosis. , and 4) mucinous cystic (hepato-biliary mucinous cystic neoplasia [hbMCN]) types; however, these are strongly related to perihilar and distal CCs [30] . Bil-IN is histologically characterized by the presence of epithelial cells with multilayering of nuclei and micropapillary projections. IPNB is characterized by the presence of papillary or villous excrescences, including biliary papilloma and papillomatosis. The lining epithelium may exhibit intestinal, gastric, pancreaticobiliary and oncocytic features. ITNB is a lesion closely related to IPNB, showing a tubular rather than papillary growth, which has been recently suggested as a possible precursor of the former aforementioned disease. Finally, hbMCN is a cyst-forming tumor, usually without communication with bile ducts, with an ovarian-like subepithelial stroma, lined by mucinous cells. All these precursor lesions may show different degrees of cytological atypia (increased nuclear to cytoplasmic ratio, loss of nuclear polarity, nuclear hyperchromasia) turning into a 3-grade system classification distinguishing low-intermediate-and high-grade lesions. When an invasive carcinoma is associated with these precursor lesions, it should be separately designated.
Summary
Biliary tract cancers are a heterogeneous group of neoplasms that arise in diverse levels in the biliary tree, develop through carcinogenesis, and exhibit variable histologic morphologies and immunohistochemical profiles. A standardized or common therapeutic approach for this devastating disease is yet to be established. Disease-specific optimal treatment will be personalized or diversified according to the patient or tumor status in the future. As anticipated from this article, unfortunately, we do not know much about biliary tract cancers at the present time. Further studies will be required to determine the best modalities for treatment in the future.
